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Microcontroller and addressing method 



The invention relates to a microcontroller and to an addressing method having 
the features mentioned in the preambles of claims 1 and 6. 

New generations of 8-bit microcontrollers use increasingly large address 
spaces of up to 16 Mbyte. For the addressing of such an extended address space, additional 
mstructions such as ECALL and ERET have been introduced which address the entire 
address space by the use of 24-bit addresses and can write 24-bit addresses to the CPU stack 
and read them from the latter. The instructions LCALL, ACALL and RET of the 80C51 
standard set of instructions or equivalents of other sets of instructions of 8-bit 
microcontrollers write and read only 16-bit addresses, even if the extended address area is 
used. They are thus practically unusable in the case of an extended address space, or can be 
used only under certain conditions. Use has to be made of the extended instructions ECALL 
and ERET or appropriate equivalents, which require considerably more code and also more 
time for execution. 

It is therefore an object of the present invention to provide a mierocontroUer 
and an addressing method which are distinguished by a lower storage requirement and a 
mgher execution speed man previously known when addressing address spaces with 
relatively large address lengths, in particular those of more than 16 bits. 

This object is achieved according to the invention by a microcontroller having 
toe featores mentioned in chum 1 and an addressing memodhavmg the feamres mentioned in 
clam, 6. The microcontroller according to the invention is distinguished in that the 
nucrocontroller has a. ieas, one status hi, by means of which a writing aud/or reading of N-bi. 
address words by at leas, one standard instruction of Are mierocontroUer can be foreed said 
standard instruction preferably being an LCALL, ACALL or RET inshuction or the like 
wherein the address lengfo N of the N-bi, address word is greater man foe address lengfo of a 
standard se, of instiuctions or of equivalents of other sets of mstructtona of foe 
mtcrocon.rol.er. The standard set of inaructiona is thus etttenden to foe N-bi, address spaco 
in particular, foe address lengfoN of foe N-bi, address word is greater man 16. Particularly " 
preferably, foe address lengfo N of foe N-btt address word has foe value 20, 24 or 32 This N- 
bt, address space is fous no, left only to additional dedicated instructions bu, rafocr foe 
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complete set of instructions can support extensions. This also avoids conflicts which may 
arise when for example an ECALL writes 3 bytes to the stack but the subroutine, under the 
assumption that there are only 16-bit addresses on the stack, returns only with RET. By virtue 
of the means according to the invention, a considerable reduction in the compiled code of 
5 about 5 to 1 0% and an increase in speed are achieved. A further advantage is that certain 
program optimizations are possible more easily, such as for example the ACALL 
optimization in which an attempt is made to replace LCALL/ECALL instructions by the 
significantly smaller ACALL instructions. Without the "Extended Call/Return Mode", this 
optimization is ineffective. 

10 ^ one Preferred refinement of the invention it is provided that the at least one 

status bit can be set and/or deleted by means of at least one computer-readable storage 
medium. An increased flexibility of the microcontroller is thereby advantageously achieved. 

Furthermore, in one preferred refinement of the invention it is provided that 
the at least one status bit is part of at least one Special Function Register (SFR), since the 

1 5 entire SFR can be written to and read from by means of the standard instructions of the 
microcontroller. 

Moreover, in one preferred refinement of the invention it is provided that the 
at least one status bit is implemented in the hardware of the microcontroller, since in this way 
an increased efficiency is achieved. 

20 The addressing method according to the invention is distinguished in that at 

least one status bit of a microcontroller is set and as a result a writing and/or reading of N-bit 
address words by means of at least one standard instruction of the microcontroller is forced, 
said standard instruction preferably being an LCALL, ACALL or RET instruction or the like. 
The standard set of instructions is thus extended to the N-bit address space. The latter is thus 

25 not left only to additional dedicated instructions but rather the complete set of instructions 
can support extensions. This also avoids conflicts which may arise when for example an 
ECALL writes 3 bytes to the stack but the subroutine, under the assumption that there are 
only 16-bit addresses on the stack, returns only with RET. By virtue of the means according 
to the invention, a considerable reduction in the compiled code of about 5 to 10% and an 

30 increase in speed are achieved. A further advantage is that certain program optimizations are 
possible more easily, such as for example the ACALL optimization in which an attempt is 
made to replace LCALL/ECALL instructions by the significantly smaller ACALL 
instructions. Without the "Extended Call/Return Mode", this optimization is ineffective. 
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Within the context of the method according to the invention it is preferably 
provided that the at least one status bit is set and/or deleted by means of at least one 
computer-readable storage medium. An increased flexibility of the microcontroller is thereby 
advantageously achieved. 

5 Furthermore, within the context of the method according to the invention it is 

preferably provided that the at least one status bit is part of at least one Special Function 
Register (SFR), since the entire SFR can be written to and read from by means of the 
standard instructions of the microcontroller. 

Finally, within the context of the method according to the invention it is 
10 preferably provided that the at least one status bit is implemented in the hardware of the 
microcontroller, since in this way an increased efficiency is achieved. 

Further preferred refinements of the invention emerge from the other features 
mentioned in the dependent claims. 



15 



The invention will be further described with reference to an example of 
embodiment shown in the drawing to which, however, the invention is not restricted. 
The single figure shows a microcontroller. 



The figure shows a schematic diagram of a microcontroller 10 according to the 
invention. Implemented within a Special Function Register 16 is a status bit 12 which can be 
set and deleted by means of a computer-readable storage medium 14. By the setting of the 
status bit 12, a writing or reading of N-bit address words having an address length of in this 
case e.g. N - 24 to or from the stack by means of the standard instructions LCALL, ACALL 
and RET is forced, as a result of which the entire 24-bit address space 20 can be addressed If 
the status bit 12 is not set, only the 16-bit address space 18 can be addressed by means of the 
standard instructions. By virtue of the means according to the invention, a reduced storage 
requnement and a higher execution speed of the compiled code of the microcontroller 10 
compared to the prior art are achieved. 
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